Aging (process), 10, 15, 19, 23-24, 29, 
a 
effect (on political activity), 10, 19, 
23, 31 
and heterogeneity, 24 
and “history,” 19, 28 
sociology of, 28 
studies in, 16 
and voter turnout, 10, 28, 29 
Algorithm 
constraint additions (Spirtes), 447 
DFP (quasi-Newton), 133 
EM, 133, 194, 202, 207, 285, 306 
for estimation of asymptotic vari- 
ance, 193 
Hessian, 133 
IPF (iterative proportional fitting), 
243 
iterative scaling, 194 
for maximum least squares estimate 
computation, 193, 194 
Newton-Raphson, 243, 249, 252 
Newton-type, 133 
scoring, 194, 200, 201, 202 
stabilized Newton-Raphson, 193-211 
See also Newton-Raphson algorithm 
Analysis 
of categorical data, 214-215, 222- 
224 
of change, xvi 
of change over time, 137-164 
cohort, 118-124 
of continuous dependent variable, 
137-164 
of correlation constraints, 415-418 
correlation (Spearman), 411 
covariance, 417 
cross-classification vs. cross-temporal, 
311 
of cross-classified categorical data, 
213-269 
of depression scale items, 283-294 
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duration (or event-history), 139, 145, 
146, 155n, 161 
of economic time-series, 391 
generalized to more than two groups, 
95-96 
graphical method, 81-86 
graphical method with decision re- 
versals, 92-95 
of historical events, 351 
latent-class, 193, 195, 208 
log-linear model, xv, 214, 241-262, 
337-343 
multistate hazard rate, 149 
multivariate (Simon), 411 
(ordinary) hazard rate, 138, 139, 161 
of panel-cohort data, xvi 
real exploratory, 493 
regression, 215, 255, 458, 466, 472- 
473, 487-488 
“regularity,” 351-352 
of residential mobility, 105-135 
residual, 214, 228, 240 
secondary data, 213, 226, 264 
of social change, 310, 313, 343 
stability, 95 
used on straight-line tolerance distri- 
bution, 77-81, 82 
See also Constraint analysis concepts; 
Data analysis 
Anisotrophic, 170, 171 
Approximation 
by graphing, 76, 81-86 
large sample (normal), 199, 202-204 
normal, 202, 203, 204 
quadratic, 205 
Satterthwaite, 227, 228 
using Taylor expansion (series) lin- 
earization, 76, 80, 236 
Aristotle, 363-365, 450 
Association, 15, 16, 21, 22, 28-29, 33 
between husband’s and_ wife’s 
turnout, 33 
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between row and column categories, 
174n, 176 

between turnout in one election and 
the next, 15, 16, 21, 22 

and heterogeneity, 28-29 

homogeneous, 175 

local, 172 

pattern of, 180 

structure of, 169, 172, 173 

symmetric, 165, 176 

Asymmetry, 171, 181, 187-188 


Backward recurrence times, 
129-130 

See also Data: 
duration-of-current-residence (i.e., 


backward recurrence time) 


109, 


Bias 
reporting, 7, 11, 13-14, 21 
sampling, 8 
See also Data error structure: bias 
Binary decisions, 69, 95 
and club membership, 70, 99 
and composition equilibria, 73 
and group composition of previous 
decision-makers, 69, 70, 7in, 73, 
95, 99, 102 
and numbers of like-choosers, 70 
and proportion of like-choosers, 70, 
73 
and racial proportions, 73 
and sensitivity to group composition, 
73, 95 
Birth cohort. See Cohort: birth 
Boston school bus controversy, 72-74 
and opinion stability, 74 


Cannizarro (and atomic weight system), 
417, 444 
Capacity constraints, 74, 96-99 
and rationing rule (e.g., a fixed sup- 
ply of housing), 96-98 
Causal analysis 
of so-called observational data, xvi 
Causal criteria, 349, 350-365, 402 
and causal field (as background), 348, 
350, 354, 364, 384, 386, 395 
and causal relevance, 354 
evolution in epidemiology (e.g., 
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Henle-Koch postulates), 402 
Hume (empirical relations of conti- 
guity, temporal succession, and 
constant conjunction), 350-352, 
366 
of logical necessity, 350-352 
by USS., 402, 413, 414, 437, 442-443 
about stability of alienation, 430 
and acceptance of causal claim, 349, 
366, 382-383, 385-386, 400, 402 
and degree of belief in, 348, 350, 
366-367, 380-381 
formation of, 349-350, 390, 402 
and replication, 381 
and testing (of causal claims), 349, 
394 
via empirical cues, 349, 402 
via existing body of knowledge, 349, 
366-367, 380, 391-392 
via inductive reasoning, 349-350, 
366, 381-382, 402 
vs. deductive logic, 366, 379, 382, 
392, 394, 402, 413, 414, 437, 
442-443 
about stability of alienation, 430 
and acceptance of causal claim, 349, 
366, 382-383, 385-386, 400, 402 
and degree of belief in, 348, 350, 
366-367, 380-381 
formation of, 349-350, 390, 402 
and replication, 381 
and testing (of causal claims), 349, 
394 
via empirical cues, 349, 402 
via existing body of knowledge, 349, 
366-367, 380, 391-392 
via inductive reasoning, 349-350, 
366, 381-382, 402 
vs. deductive logic, 366, 379, 382, 
392, 394 
Causal hypothesis 
Heuristic search 
(Causal) indicator, 461, 474, 475, 478, 
480 
as assignment rule, 475 
response as a, 474 
treatment (as dummy variable in re- 
gression function), 461 
Causal inference, xv—xvi, 348, 349, 350, 
379-385, 401-402, 449-484, 485, 
488-489, 490, 491 


generation. See 
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and “causes causing causes” prob- 
lem, 449 
classical, 492 
context-free (e.g., Granger causation), 
490, 493 
and data analysis, 485 
defined, 476-477 
and experimental research, 387, 449 
fundamental problem: observability 
of causal effects, 464, 476-477, 
478, 486 
and measured causal effects, 451 
as more than a study of association, 
462 
as nondemonstrative inference, 366 
in observational studies, 449, 482 
and relevant theories, 451 
and statistics, 350, 354, 367, 383, 384, 
388-389, 391-393, 394-395 
use of analogy, 379 
via “bottom up” process (observation 
to hypothesis) by induction, 379, 
381-382 
via “top-down” process (observation 
to knowledge), 379 
Causal inference bases, 348, 366-395 
confirmation, 349, 381-395 
empirical cues, 349, 366-379 
theoretical development, 379-381, 
394 
See also Confirmation; Empirical cues 
Causal interpretation 
of regression coefficients, 449, 460, 
466, 468, 472-473 
of structural equation models, 449, 
459, 460 
Causal laws 
molar (and disjunction of conjunc- 
tion), 359-360, 394 
as natural, 351-352 
as theoretical constructs, 379 
as true, contingent, and universal 
generalizations (regularity theo- 
rists), 351 
as universal law (or nomological gen- 
eralization), 352 
vs. accidental generalization, 352 
vs. constant conjunction (or “acci- 
dental universals”), 352 
vs. statistic laws (and measured prob- 
ability), 357 
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vs. theory (with unobservables), 
380-381 
(Causal) manipulation, 360-361, 370- 
371 
action (vs. non-causal regularity), 360 
conceptual, 361 
and experimental control, 386-387 
of means to an end (by an agent), 
361 
Causal mechanism, 349, 361, 367, 
378-380, 381, 389, 394, 400, 402 
and a priori assumptions, 389 
e.g., biological, 400 
Causal model, 458, 460-472, 473, 474, 
476 
Causal modeling, 412-414, 444 
See also Model specification; 
TETRAD program 
Causal ordering, 456-458, 460 
via theory, 457 
Causal priority, 358-362, 376-378, 390, 
401 
and backward causation, 359, 376 
and causal chain (link), 359-360, 
368, 380, 394 
and delayed causes, 359-360, 393 
as fixity, 358-359, 361 
Hume (cause and effect connection: 
“the cement of the universe”), 361 
Russell (causal line: persistence and 
continuity), 361-362 
and self-determined process (trans- 
mits and transforms its own struc- 
ture), 362-363, 401 
and simultaneous (contemporaneous) 
cause and effect, 358-360, 
376-378 
and spatio-temporal continuity (cf. 
Hume: contiguity of space and 
time), 362 
time-asymmetric (vs. time-symmet- 
ric), 359, 376 
vs. temporal priority, 358-359 
vs. temporal succession (Hume), 358, 
359, 377, 390, 391, 490 
Causal structure, 411-448, 462 
Causal theory, 452, 466, 468, 470, 473, 
474, 476-477, 480 
causal theory vs. observed data, 473 
and constant effect (assumption), 467, 
480 
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and direct and indirect causation, 452 

e.g., ACE (vs. FACE), 478-480 

e.g., Fisher’s null hypothesis, 
477-479, 480 

e.g., unit homogeneity, 477 

Causal type, 349, 363-365, 390 

Aristotle: efficient (external) cause 
(focus of modern science), 363-364 

Aristotle: formal (into which), 
material (of which), efficient (mo- 
tive force), and final (purpose or 
goal), 363, 365 

causal determination (and principle 
of determinacy), 363 

extrinsic determinism, 490 

extrinsic determinism (i.e., efficient 
cause), 349, 364, 390, 401 

intrinsic determinism (internal), 349, 
364, 401 

self-determinism, 490 

self-determinism (cf. causal field), 
349, 364, 390, 401 

teleological determinism (i.e., final 
cause), 349, 365, 377, 390, 401, 
490 

Causality, 347-409, 418-429, 485, 486 

as a directional (non-spurious) rela- 
tionship, 348 

as agency (of productivity), 347-348, 
360, 363, 368, 385 

and causal order, 436-438 

cause and effect linked by “genera- 
tive” force, 380 

and (continuous)  self-maintaining 
processes, 362, 364 , 

defined, 418 

earlier state (cause vs. boundary con- 
dition), 364-365, 390, 401 

and intervention (control), 348, 363 

and operationalization (measurement 
of causal effects), 348, 349, 390, 
395 

and prediction, 348, 391 

probabilistic (vs. deterministic), 
356-358 

processes (not events) as basic entity, 
362 

producing effects (vs. association), 
347, 360, 363, 364, 368, 385 

in social science, 347-409 
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synonyms: forces, controls, and ener- 
gies, 347 
and temporal order, 349, 377, 390, 
427 
vs. association, 347, 349, 351 
See also Espistemology (how-question, 
i.e, methodology); Ontology 
(what-question of causality) 
Causality in criminal law 
“cause in fact” (i.e., “but for” an- 
tecedent), 353 
and over-determination (or “fail- 
safe” causes), 353n 
Causation, 450-452, 459, 486, 489, 490 
cause defined, 450-451, 475-476 
cause of a given effect vs. effect of a 
given cause, 450 
direct and indirect, 449-452 
Granger, 490 
indirect, 463 
Causation issues 
deep understanding, 486, 489 
evidence for causal connection, 485 
simple-minded understanding, 486 
Causation vocabulary 
BIAS (vs. NOISE), 486-487 
FACE = ACE + NOISE, 486 
heterogeneity, 486 
independence (ACE = FACE), 486, 
487 
NOISE (vs. BIAS), 486-487 
self-selection, 486 
simultaneity, 486 
“cdf.” See Function: cdf (cumulative 
distribution function) of thresholds 
Censoring, 143-144 
definition of, 143 
vs. change in value, 144 
Classical inference. See Causal infer- 
ence: classical 
Code 
actual (coder-assigned to 1980 code), 
317-318, 320-343 
“allocation,” 328n 
coder-assigned (as “true scores”), 317 
coder-assigned vs. imputed, 317-318, 
320-343 
imputed, 309, 313, 317, 320-343 
Cohort, 1-35 
age (as year of birth), 6 
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analysis, 1, 8-11, 15 
attrition, 8, 29, 32 
birth, 8, 9, 24 
differentiating factor, 10 
effects, 15, 17, 19, 27 
failure of closure (due to migration 
and mortality), 20 
intercohort differences, 10, 17, 31 
intracohort change, 10, 17, 31 
replacement, 17 
Computer system (hardware) 
IBM 2/60, 215 
IBM AT, 263 
IBM XT, 263 
Confirmation, 349, 366, 380, 381-395, 
400 
consistency / 371, 381-385, 402 
cumulatior#. of evidence, 349-350, 
366, 390, 381, 383, 394-395, 401, 
402 } 
cumulation of evidence based on 
mulfiple studies, 348, 350, 
381 /-382, 384-385, 395, 402, 490 
and /ndependence from hypothesis 
soyirce, 389, 438-441 
See jalso Causal hypothesis: and de- 
I ; 
ree of belief 
Conjunction, 349, 371-376, 389, 401 


cdénjunctive plurality of causes, 354 

cbnstant (i.e., continuous in time and 

| space), 351-352 

disjunction of conjunction, 349, 350, 
355-357, 359-360, 395, 397, 401 

disjunctive plurality of causes (gen- 


uine “multiple causation”’), 
355-356, 371 
grade-of-membership 
tions, 372-376 
inus condition, 355-357, 368, 371, 
397, 401 
and its conjuncts, 371 
minimally sufficient, 355, 356, 368, 
369, 371, 383, 384, 389 
projection pursuit, 371-372, 374 
See also GOM (grade-of-m:em- 
bership); Inus (insufficient but 
nonredundant part of an unneces- 
sary but sufficient) condition; Mul- 
tiple causation 
Consistency, 371, 381-385, 386 


representa- 
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and “construct validity” (with con- 
vergence across methods), 384 
and “external validity” (with gener- 
alizability across localities), 384 
Constraint analysis concepts 
and acyclic path, 420 
constraints on (partial) correlations, 
415-417 
correlated errors, 412, 413, 422-424, 
428, 429, 447 
covariance constraints, 411, 415-417, 
439, 442 
(directed) graph (of the model), 
419-422, 425, 428, 447 
edges (directed graph), 412, 422-424, 
427-428, 437, 447 
first-order partial correlation (con- 
straints), 420 
graph of proposed causal relations, 
420, 427 
implied tetrad differences, 420 
robustly implied constraints, 415-418 
set of tetrad constraints, 424-425 
skeletal (model), 423-427 
specifying alternative initial model, 
427, 428 
specifying initial model, 427 
tetrad differences, 447 
trek (and source of trek), 420, 428 
vanishing (first-order) partial correla- 
tions, 416-422, 423-424, 428, 447 
vanishing tetrad differences, 416-423, 
428 
Constraint analysis strategy, 418-429 
automatic search, 422, 428 
comparison of implied and empirical 
constraints, 421, 428 
and distinguishing between alterna- 
tive models, 415, 417, 423-425, 445 
vs. computing issues, 421-422 
See also Heuristic search 
Contingency table 
multiway, 165-192 
with one-to-one correspondence be- 
tween row and column categories, 
165-192 
Contingency table model 
CI (conditional independence), 173, 
176 
CI + H (conditional independence + 
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homogeneous association), 175 

CQI (conditional quasi indepen- 
dence), 173 

CQI + H (conditional quasi indepen- 
dence + homogeneous association), 
175 

CQS (conditional quasi symmetry), 
172-180 

CQS + H (conditional quasi symme- 
try + homogeneous association), 
175, 177, 178, 179 

CS (conditional symmetry), 173 

CS +H (conditional symmetry + 
homogeneous association), 175, 179 

CSI (conditional symmetry + inde- 
pendence), 173 

CSI +H (conditional symmetry + 
independence + homogeneous _as- 
sociation), 175 

CSQI (conditional symmetry + quasi 
independence), 173 

CSQI + H (conditional symmetry + 
quasi independence + homoge- 


neous association), 175 
I (independence), 166, 183[i]n[n] 
QI (quasi independence), 166, 173, 
174{ijn[n], 183, 185 


QS (quasi symmetry), 166, 169-172, 
180-181 

S (symmetry), 166, 176 

SI (symmetry + independence), 166 

SQI (symmetry + quasi indepen- 
dence), 166 

THRC-1 (total homogeneous row- 
and-column-effects), 189-190 

TI (total independence), 182 

TI + H (total independence + homo- 
geneous association), 184 

TQHRC-1 (total quasi homogeneous 
row-and-column-effects), 189-190 

TQI (total quasi independence), 181 

TQI +H (total quasi independence 
+ homogeneous association), 184 

TQS (total quasi symmetry), 181, 
182, 184, 187 

TQS +H (total quasi symmetry + 
homogeneous association), 184, 188 

TQS +H+SPA (total quasi sym- 
metry + homogeneous association 
with symmetric partial association), 
184 
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TQS +H-+SPA/CD (total quasi 
symmetry + homogeneous associa- 
tion with symmetric partial associ- 
ation, with consistent cells deleted), 
184 

TQS + SPA (total quasi symmetry + 
symmetric partial association), 182, 
184, 186, 187, 188, 190 

TQS + SPA/CD (total quasi sym- 
metry with symmetric partial asso- 
ciation, with consistent cells de- 
leted), 182, 184 

TQUA (total quasi uniform associa- 
tion), 189 

TS (total symmetry), 182, 188 

TS + SPA (total symmetry with sym- 
metric partial association), 182 

TS +SPA/CD (total symmetry + 
symmetric partial association with 
consistent cells deleted), 182 

TSI (total symmetry + indepen- 
dence), 182 

TSQI (total symmetry + quasi inde- 
pendence), 182 

TUA (total uniform association), 189 


Contingency table model features 


conditional (C), 172-176 

with consistent celis deleted (/CD), 
181-186 

homogeneous association (H), 173- 
179, 183, 185 

homogeneous row-and-column-effects 
(HRC), 189-190 

independence (I), 165, 166 

no homogeneity restriction, (NH), 
174-176, 184, 185 

partial association, (PA), 173 

quasi homogeneous row-and-col- 
umn-effects (QHRC), 189-190 

quasi independence (QI), 166, 173, 
174n, 185 

quasi symmetry, (QS), 166, 169-172, 
180-181 

quasi-uniform association (QUA), 
189 

symmetric partial association (SPA), 
182-190 

symmetric partial association with 
consistent cells deleted (SPA/CD), 
183n, 184, 185 

symmetry (S), 165, 166 
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total dependence (T), 181-190 
uniform association (UA), 189-190 
Contingency table model features as 

hypotheses, 173, 174n, 176, 182, 
183n, 185, 188 
Contingency table model summary, 
174, 177, 183, 186 
and degrees of freedom, 173, 174, 
175, 176, 177, 178, 182, 183, 184, 
186 
and goodness-of-fit chi square (statis- 
tic), 177 
and likelihood ratio chi square (sta- 
tistic), 177, 178 
Contingency table 
cross-classified, 214 
higher-way, 214, 215, 242 
marginal, 213 
multi-way, 220, 226, 231, 237, 238, 
241, 252-253, 263 
one-way, 215, 220, 221 
ordinal-by-nominal, 249 
three-way, 213, 214, 215, 241, 
253-265 
two-way, 213, 214, 215, 23i, 237, 
241, 248-252, 255, 258, 263-265 
Counterfactual, 352-353, 363, 469, 476 
conditional expectation, 480 
conditional statement (and “natural 
necessity”), 352 
conditionals, 357 
empirically supported, 352, 358 
as imagined situation, 352 
implicit intervention, 489 
regression (function), 469, 470 
relation (as both necessary and suf- 
ficient in the circumstances), 
352-353 
“sufficient in the circumstances” (in 
the strong sense), 353 
“Counts,” 4 
SRC vs. CPS “counts,” 4 
Covariation, 349-350, 358, 367-371, 
385 
coherence, 368, 380 
congruity, 369-370, 399 
congruity (e.g., dose response curve), 
369 
congruity (vs. incongruity), 370 
and counteracting condition, 369 
and enabling condition, 369 
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responsiveness, 370-371 
strength (of relationship), 368-369, 
371 
strength (vs. alternative hypotheses), 
368 
CPR (Current Population Reports), 
2-4, 33 
“ counts,” 4 
CPS (Current Population Survey), 2-8, 
33 
“ counts,” 4 
November Voting Supplement of 
1984, 1980, 1976, and 1972, 2 
Current turnout, 2-8, 33 
See also Respondent report: of having 
voted (current); Retrospective 
turnout 


Data 

1970 PUMS (Public-Use Microdata 
Sample), 310, 313, 315, 317-318, 
320, 326, 327-344 

backward recurrence time, 105-135 

categorical, 213, 214-215, 264, 337 

CCSS (Canadian Class Structure 
Survey 1982-83), 213, 215, 
216-218, 224, 226, 228-230, 
233-235, 236, 239, 255-258, 263, 
264 

cell counts, 214 

cell proportions, 217, 225, 238, 
241-253, 263, 264 

CHS (Canada Health Survey 
1978-79), 213, 215, 218, 236, 
248-252, 258-262, 263, 264 

coder-assigned, 315, 317n, 320-343 

complete (completed set of data), 
318-319, 339, 343 

CPS (November Voting Supplement 
of 1984, 1980, 1976, and 1972), 
2-8, 10, 31, 33 

cross-classified categorical, 213-269 

cross-sectional, 367 

diary, 40 

dichotomous, 276, 301 

direct observation, 194, 200, 204 

discrete, 215 

duration, 106, 132n, 139, 146 

duration of current status, 106 

duration of stay, 127-129 
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duration-of-current-residence (i.e., 
backward recurrence time), 105- 
116, 118-124, 129-133 

employment (and life) histories of 
Norwegian men, 158 

event-history, 139 

Gallup, Poll, 8-11 

grouped and ungrouped, 193 

imputed, 309, 310, 313, 314-315, 
320-343 

indirect observation, 193-211 

length of spell between moves, 111 

longitudinal, 367, 377, 402 

missing, 3, 5, 193, 284n, 314, 323, 
328n 

multiwave pseudo-panel, 28 

National Opinion Research Center 
(NORC), 167 

noncomparability, 310 

nonexperimental, 411 

Norwegian Central Bureau of Statis- 
tics, 157-158 

observable, 465 

as observations, 485, 493 

observed, 476-479 

open-ended birth-interval, 106 

open-ended interval, 111 

ordinal, 215 

panel vs. cross-section, 10-11, 15 

panel-cohort, xvi 

with poststratification (or ratio 
weight) adjustment, 217, 234, 236, 
239, 252 

PUMS (public-use microdata sam- 
ple), 107-109 

quasi-experimental, 411 

ratio-scale, 214 

retrospective (life course), 37-68 

reweighted Gallup, 8-10 

scaled weighted-up counts, 222 

so-called observational, xvi 

three-wave panel, 28 

timing, 37-68 

USS. census (1980), 105-109, 111, 
114-130 

U.S. labor force (1970), 309, 310, 
315, 328n 

under-analyzed archival, 1 

(voting) turnout, 2-8 

weighted-up (cell) proportions, 243- 
249, 258, 260 
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weighted-up counts, 222, 231, 235, 
245, 251, 255, 264 
See also Study 
Data analysis, 38, 60 
age-period-cohort, 23 
and causal inference, 485 
criticizing, 491 
cross-section (cohort), 1 
panel, 1, 23 
planning, 491 
response selection, 491 
Data classification 
and affirmative action, 311-312 
changed by adding, deleting, and re- 
combining categories, 310-311 
and cross-temporal noncomparabil- 
ity, 310, 312 
and distribution of labor force (by 
sex, minorities, and immigrant sta- 
tus), 311-312 
of industries and e<cupations (new 
and declining), 310-311 
using Standard Industrial Classification 
(adopted prior to 1940 census), 311 
Data collection, xv, 39, 40-41 
assumptions about (e.g., indepen- 
dence), 477-478, 479 
diary approach, 40 
instrument, 42, 50-52, 53 
LHC (life history calendar), 37-68 
Data error structure, 1, 2-8, 12—14, 25, 
26 
bias, 3-7, 12, 14, 33 
classification discrepancies, 5-6 
and coding conventions, 12, 13 
and pseudo-panel design, 12, 13 
reporting errors, 13, 26, 27, 28 
response error, 6 
Data processing 
coding, 38, 40, 41-42, 57, 58-60 
computer program for, 58-60 
data management, 60 
data recording, 38, 41-42, 45-49 
editing, 41-42, 56-58 
Data recalibration 
ad hoc (as error-free procedure), 313 
by double coding, 312-313 
vs. direct recoding (a cost issue), 313, 
319-320, 343 
See also Data: imputed 
Data reliability, 60-66 
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comparisons between 1980 and 1985 
data, 38, 39, 61-66 
comparisons between phone and in- 
person interview data, 56, 61, 
65-66 
mailed questionnaire about, 65-66 
and pretest experience, 51 
Decision reversal, 85-95 
and decision to vote, 86 
and expression of opinion, 86 
thresholds for, 86-87 
Deff (design effect), 213, 214, 219-220, 
225-226, 228-229, 234, 238-240, 
252-257, 263, 264, 288n 
of a sample mean, 220 
cell, 225, 228-229, 232, 234, 236, 
251, 252, 255-256 
definition of, 219 
in DSC (Double-Coded Sample), 327 
generalized, 225, 232, 248, 251, 252, 
259 
marginal, 226, 238-240, 251, 252 
sample, 288 
See also Matrix: deff 
Density 
of backward recurrence time (i.e., du- 
ration of currerit residence), 105, 
109-116, 125, 131-132 
gamma and exponential mixture, 
107n, 133-134 
of the length of censored spells, 110 
of the length of completed spells, 110 
mixture, 105, 113 
mixture of (two) exponentials, 131, 
132 
of open-ended interval, 111 
renewal, 1i1-112, 119m, 125, 
132-133 
single exponential, 133 
Density of a specific destination. See 
Dependent (outcome) variable: 
density (function) of destination 
state (given a transition); Probabil- 
ity: density of a specific destination 
(given a transition) 
Dependent (outcome) variable 
as a constant, 137-138 
average (intraindividual) change per 
unit of time, 140-141 
continuous, 137-164 
density (function) of destination state 
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(given a transition), 144-147, 150, 
152, 159, 160, 161, 162 
destination state (size or new value 
after change), 138, 139, 141, 142, 
150, 152, 156-157, 159, 160 
direction (of a change), 137, 138, 
139-140, 141, 152-154, 159, 162 
discontinuity (as a jump in value), 
137-138, 139, 147, 148 
duration (time lapse between 
changes), 137, 138, 139, 141, 142, 
146, 147, 148, 156-157, 158, 161 
high-mobility group, 113, 117-129 
low-mobility group, 113, 117-129 
random, 137-138 
sample path of, 139-140, 147-148 
size and direction (of a change), 137, 
144, 146, 147 
size (or value after a change), 137, 
138, 139, 141, 144, 158, 159, 161,162 
socioeconomic status (or earnings) as 
a, 137, 138, 155, 158-162 
upward shift (of socioeconomic sta- 
tus) defined, 158 
upward shift rate (of socioeconomic 
status), 138, 155, 156, 158-162 
upward vs. downward shift (of so- 
cioeconomic status), 138, 141, 142, 
152-154, 158, 159, 162 


Depression, 271-307, 359 


distribution of, 297, 299, 300 

dysthymia (major depressive disor- 
der), 281n, 300 

as heterogeneous psychiatric cate- 
gory, 282 

primary and secondary, 290 

range (of level) of, 294, 299 


Depression (IRT) model, 281, 283, 


284-300 

model 1 (for males), 281, 284-293, 
295-297 

model 2 (for females), 281, 284-293, 
295-297 

model 3 (pooled), 281, 284-293, 
294n, 295-297 

model 4 (final), 281, 284-293, 
295-300 


Depression scale item, 281-294, 


300-303 
dimensionality of, 274, 276, 283-284, 
300-301 
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list (Pearlin 1972 Chicago study), 281 


response categories, 281-282, 294, 


300-301, 302 
response categories dichotomized, 282 
and unidirectionality, 274, 280n, 
283-284 
Depression scale item parameter 
blue, 281, 286, 287, 291, 292, 293n, 
302 
bored, 281, 286, 287, 291, 292, 293n, 
30? 
crying, 276, 281, 286-287, 291-293, 
296, 302 
crying (female), 276, 286-287, 
291-293, 296, 302 
crying (male), 276, 286-287, 291- 
293, 296, 302 
hopeless, 281, 286, 287, 291, 292, 
293n, 302-303 
lack of energy, 281, 286, 287, 291, 
292, 293n, 295, 302-303 
lack of enthusiasm, 281, 282, 286, 
287, 291, 292, 293n, 295, 299, 
302-303 
lonely, 281, 286, 287, 291, 292, 293n, 
302 
mastery, 301 
no interest in sex, 281, 284n, 286, 
287, 291, 292, 293n, 302 
poor appetite, 281, 286, 287, 291, 
292, 293n, 302-303 
self-esteem, 301 
suicide thoughts, 275, 281, 284, 285, 
286, 287, 291, 292, 293n, 299, 302 
trouble with sleep, 281, 286, 287, 291, 
292, 293n, 302-303 
See also Symptom 
Depressive distress. See Depression 
Deterministic linear system, 451, 
454-456, 457, 467 
Discovery, 490-493 
See also Heuristic search: vs. tradi- 
tional estimation of model struc- 
ture 
Distress, 273-280 
See also Depression 
Distribution 
of accepted job offers, 151, 155n 
anisotrophic joint, 170, 171, 179 
approximate standard normal, 202, 
233, 238 
central chi-square, 221 
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of correlation coefficients, 422 

of counts along the diagonal, 169, 
171, 179 

of disturbed terms (errors), 459-460 

exponential, 146, 156 

identical rows and columns, 169 

implicit nondiffuse prior, 493 

implicit prior, 493 

isotrophic, 171 

of job offers, 150-151, 155-157 

joint, 478 

lognormal, 146 

marginal, 169, 172, 180, 182, 188 

marginal latent, 288n, 294-297 

multinomial, 172, 176, 180, 214, 230, 
243 

multivariate, 459 

multivariate normal, 276, 316, 328n, 
388, 492 

multivariate normal posterior, 315 

multivariate population, 23 

normal, 146, 155, 160, 276, 277n, 
278, 297 

Pareto, 146 

of possible destination states, 150, 157 

posterior, 285, 287n, 295, 315-316 

posterior marginal latent, 289-290 

prior, 285, 287n, 288-290, 294, 297, 
315, 490, 491, 492-493 

product-multinomial, 214, 230 

rectangular, 8 

standard normal, 204, 219 

straight-line tolerance, 77-81, 83-86 

of tetrad differences, 422 

of thresholds, 74 

of tolerances, 79 

trivariate, 456 

unit normal, 285 


Distribution function 


of gamma family, 131 
of renewal process, 130-131 


Domain. See Sample: domain (subset) 


of 


Duration of current residence. See Data: 


duration-of-current-residence (i.e., 
backward recurrence time) 


East-West Center Population Institute, 
37 

Eddington (and general relativity), 417, 
444 
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Effect, 458, 459, 463 

and additivity (in the ANOVA sense), 
480 

age, 119 
“age effect,” 15, 19 
clustering, 259 
cohort, 119 
“cohort effect,” 15-19, 23, 27 
constant, 467, 468, 477, 480 
correlated covariates, 127 
direct, 454, 455, 457, 470, 487 
“eligibility effect,” 16, 31 
“fatigue effect,” 30, 32 
interaction, 249 
main, 249, 266 
measured and unmeasured, 459 
“period effect,” 10, 19 
“pure,” 463 
row and column, 249 
“sleeper effect,” 16 
specific election, 10 
total, 455, 457, 468, 470-471 
“transfer effect,” 29, 30, 32 
of the treatment, 486 
“year effect,” 15, 31 
See also Parameter; Variable 


Eigenvalue, 76, 79, 80, 81, 86, 90, 91, 


95 

ana.ysis, 86 

test, 81 

See also Matrix: eigenvalue 

Empirical application 

1970 U.S. detailed industry codes re- 
calibrated to 1980 standards, 309, 
320-344 

1980 General Social Survey (Davis), 
165, 167-169, 177-180 

association: drug-use and sex, 
248-252, 266 

association: drug-use by age by sex, 
258-262 

association: employment class and 
sex, 238-240, 255-258 

association: income and sex, 255, 266 

attitude toward legalized nonthera- 
peutic abortion, 195-196, 197, 202, 
204, 209 

Boston school bus controversy, 72—73 

Christian Democratic Party vs. So- 
cialist opinion expression, 72-73 

consumer demand, 87n 

earnings history, 137, 138, 141, 162 
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effect of marital dissolution on resi- 
dential mobility, 115-116 

employment class differences between 
Eastern and Western Canada, 
233-235 

encouragement to study vs. test per- 
formance, 452-474, 487-489 

ethnic homogeneity (e.g., among spies 
and soldiers), 71 

ethnic restaurants (e.g., Chinese), 69, 
70-71 

exit of school vs. timing of marriage 
(hypothetical), 377-378 

foreign investment in Third World 
(or peripheral nations) and politi- 
cal exclusion, 413, 430—434 

genetics, 193 

GOM (grade-of-membership) repre- 
sentations in psychiatry, 376 

heroin addiction rehabilitation: evi- 
dence, 398-400 

heroin addiction rehabilitation: state- 
ment of problem, 350, 395-398 

household survey of employment sta- 
tus, 195 

hypothetical example (of imputing a 
code), 316-317 

industrial and political development, 
412-413 

intergenerational mobility, 142, 152, 
155-157 

job mobility, 150-151 

labor process and the social structure 
of Canada, 216-217 

latent-class analysis, 193, 208 

measurement of depression, 271-307 

migration histories, 162 

pluralistic ignorance, 69 

proportion of decision-making man- 
agers to workers (cf. Canada and 
U.S.A), 228-230, 238-240, 
255-258 

public opinion, 69, 74, 82, 98, 103 

relationships between social class, at- 
titude, and personality, 436-438 

residential mobility, 116-124, 126, 
127-129 

residential segregation, 69, 71-72, 74, 
77-81, 86, 95, 100, 102 

residential tipping, 69 

riot scope and intensity, 138, 162 

self-perceived membership and atti- 
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tudes toward “leading crowd,” 
196-198, 209-210 

sex differences in (symptoms of) de- 
pression, 273-300 

socioeconomic status, 137, 138, 141, 
162 

stability of alienation, 429-430 

stability of measurements (of judge- 
ments of own political influence), 
434-436 

threshold measurement, 99-103 

welfare histories, 162 

Empirical cues, 349, 366-379, 385, 402 

covariation, 349-350, 367-371, 385 

(spatio-temporal) contiguity, 349, 
367, 378-379, 385 

temporal plausibility, 349, 367, 
376-378, 385 

Encouragement design, 449-474, 487- 
489 

a causal model for, 460-472 

ACE (as causal parameter), 465, 
478-479 

ACE (average causal effect) model, 
464-466, 468-471, 478-479, 486 

ALICE (additive linear constant ef- 
fect) model, 456, 463, 465, 
466-470, 471-472, 473 

C-FACE (covariate-adjusted FACE) 
model, 474, 481 

and conditional expectation, 466, 472 

and conditional independence, 474, 
481-482 

direct and 
450-452 

and encouragement condition, 452- 
453, 455, 461, 464-466, 474 

FACE (as associational parameters), 
465 

FACE (prima facie average causal 
effect) model, 465-466, 468-469, 
471, 474, 478-479, 486 

and indirect causation, 450—452, 473 

and levels of encouragement, 460 

and measured effect of self-selected 
(self-imposed) treatment, 451, 453 

and natural “causal order,” 456 

and randomization, 450-453, 465- 
466, 468, 474, 487 

and randomization (vs. ignorability), 
474 


indirect causation, 
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and self-selected treatment, 450-453, 
463, 464, 473 

and treatment-control, 466, 471 

See also Deterministic linear systems; 
Path analysis; (Recursive) struc- 
tural equations model; Rubin’s 
model 


Epistemology (how-question, i.e., 


methodology), 348, 349, 366-395 
of causation (and the scientific 
method), 349 
and operationalization, 348, 390, 395 


Equations 


conditions for oscillation, 86, 91—92 

conditions for (stable) equilibrium, 
75-77, 79-86, 87, 90-92, 93-95, 
97-98, 102 

(implied) tetrad, 421, 423, 447 

(linear) structural, 418, 444 

prediction (i.e., constraints), 416 

solution vs. equilibria, 75 

(two coupled first-order) difference, 
75, 79, 81-86, 87, 92, 93, 102 


Equilibria. See Equation: conditions for 


(stable) equilibrium 


Estimate 


of asymptotic covariance, 194 

of asymptotic standard deviation 
(EASD), 202-203, 209-210 

of asymptotic variance, 193 

of covariance, 218 

of expected value, 223, 225, 226, 231, 
235 

of maximum likelihood (MLE), 193, 
194, 200, 201, 202, 204, 209-210 

of parameters, 194 

of SRS-based variance, 220 

of standard deviation, 202 

of standard error, 213-214, 246-247, 
251-252 

of variance, 213, 218, 227, 263 

of variance (using BRR method), 
217-218, 230, 234, 236 


Estimation. See Model estimation 
Estimation (of renewal model) 


finite-time, 110, 112, 130, 132-133 
limiting, 112, 130, 132-133 


Estimator 


Bayes (EAP), 294 
EAP (expected a priori), 294, 295 
linear least squares, 160 
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MLE (maximum likelihood), 147, 
160, 177, 184, 214, 243, 315 

(ordinary) least squares regression, 
456, 459, 472 

pseudo ML, 243-253, 260-261 

Tobit-type, 154 

Estimator property 

autocorrelation, 159 

bias, 105, 106, 107n, 119n, 132, 154, 
469, 470, 472, 486-487 

consistency, 127, 147, 157, 160, 186, 
221-222, 244 

convergence, 133 

efficiency, 147, 157 

identification, 492 

mean, 492 

normality, 492 

power, 227, 238, 247 

robust, 127, 372, 415, 416, 417 

sample-selection bias, 153 

skewness, 280n, 284 

stability, 105 

stable, 415 

unbiased, 459 

Experiment 

experimental control (and random- 
ization), 462, 465-466 

experimental manipulation, 450, 452, 
453, 459 

and measurement of effects (vs. iden- 
tification) of causes, 450-451 


Factor analysis, 275-277, 281-282, 288n 
confirmatory, 288n 
factor loading, 276 
factorial invariance, 276, 282 
index of invariance, 276-277 
Failure time. See Process: failure time 
(or jump) 
Frequency table, 193-211 
of cross-classified self-perceived mem- 
bership data, 196 
See also Contingency table 
Function 
aggregate hazard, 113, 117 
asymptotic normality of, 204 
cdf (cumulative distribution function) 
of thresholds, 74, 75, 76, 78, 82-83, 
87, 88, 92, 93-94, 102 
concave log-likelihood, 194, 205 
counterfactual regression, 469, 470 


degrees of freedom of, 204 

hazard, 125 

likelihood, 230-231, 243 

likelihood (probability density), 
143-146 

linear regression, 153, 154 

local (vs. unique global) maxima of 
likelihood, 204 

log-likelihood, 199-200, 201 

log-linear, 14 

loss, 491 

maximum of likelihood, 200, 202, 
203, 204, 205 

nonlinear, 488 

probability density, 76 

quadratic, 17, 19, 21, 207 

real-valued (vs. vector-valued), 461, 
480 

regression, 456, 458, 460, 465, 472 

renewal, 129-130 

response, 475 

underlying density, 111-112 


Gallup data. See 
Gallup 
Gallup polls, 8 
GOM (grade-of-membership), 372-376 
admissible profile, 375 
distinguished level, 374-375 
extreme admissible profile, 374-376 
and heterogeneous populations, 
373-376 
ideal (pure-type) profile, 373-375 
and profiles (conjuncts) of conditions, 
373-376 
scores, 373-375 


Data: reweighted 


Hazard rate, 146-147, 153, 154, 157n, 
160, 161 
definition of, 146 
Hazard rate (model), 124-127 
baseline, 124-129 
constant (over time), 109-110, 113, 
119 
duration dependent, 110 
duration-specific, 109 
nonmonotonic, 117 
with proportional form, 124-125, 130 
of residential mobility, 105, 109-116, 
117 
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underlying, 112, 114 
Health status 
of Canadians, 218 
risk factors, 218 
Heroin addiction, 395-400 
career, 396 
natural history of, 396 
rehabilitation, 395-400 
rehabilitation defined, 397 
as social disability, 396, 399 
theories: metabolic vs. psychological, 
397, 399 
Heroin addiction treatment program 
study 
cf. chronic alcoholics, family plan- 
ning programs in developing coun- 
tries, and manpower training pro- 
grams, 399 
control group (without methadone) 
Hong Kong and Sweden, 398, 
399-400 
early MMT (Methadone Mainte- 
nance Treatment) programs (NYC 
and Sweden), 398 
MMT (Methadone Maintenance 
Treatment), 397-400 
MMT program vs. drug-free com- 
munity, 397, 399 
rehabilitation of chronic users before 
methadone, 398 
study components: drug (methadone) 
dosage, compliance, counseling 
services, job search assistance, 
home base or peer support, 397 
and two causal claims (depending on 
degree of chronicity), 398 
Vietnam veterans not chronic users, 
398, 400 
Heterogeneity, 24-27, 28-29, 486 
and association, 28 
of bias by race, 281 
in the cause of depression, 302 
of item slopes, 302 
and latent traits, 25-26 
marginal, 171, 179, 181, 187-188 
and the scientific model, 24—26 
unobserved, 113, 146-147 
vs. homogeneity of sample, 274 
vs. homogeneity of slope (Rasch cri- 
teria of), 302 
Heuristic search, 411-412, 429, 438, 
445-447 
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in applied statistics, 438 
development, 445-447 
in scientific discovery, 411, 438 
vs. real exploratory analysis, 493 
vs. traditional estimation of model 
structure, 490-493 
See also Constraint analysis strategy; 
TETRAD program 
Heuristic search objection, 438-445 
and Bayesian methods, 441-442 
computer generated theory, 
443-444 
and conservatism, 444 
“data dredging” (or “ransacking”), 
438 
data separation, 438-439 
and hypothesis testing, 442 
and modeling, 444—445 
and reliability, 445 
sample-dependent generation, 438- 
441 
“History.” See Aging (process): and 
“history”; Sex differences: in “his- 
tory” 
Homogeneity, 173, 174n, 175, 182, 183, 
184, 185, 467, 473, 477 
marginal distribution, 169, 182 
See also Rubin’s model: unit homo- 
geneity 
Hume, 350-352, 358, 361, 362, 366, 
367, 378, 450 
Hypothesis (test), 134, 215, 219, 
221-240, 241, 245-248, 251-262, 
265-266 
of bias by race, 281 
distinction between prevalence and 
persistence, 300 
of sex bias in measurement of depres- 
sion, 290 
of sex bias in threshold for crying, 
290-292 
of sex differences 
295-300 
of sex differences in severity of de- 
pression, 297-300 
type I error (rate), 215, 223, 224, 238 


418, 


in depression, 


Imputation error, 321, 344 
and accuracy, 321 
and reliability, 324, 335 
and similarity, 320 
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tested on 13 major industry groups, 
322-337 
tested on 8 detailed occupation cate- 
gories, 322-—338 
and uncertainty, 310, 339 
and validity, 323-324, 337 
vs. sampling error, 310, 314, 318- 
319, 329, 332-335, 343-344 
See also Index of dissimilarity 
Imputation error in selected statistics 
log-linear model (sex, employment 
status, and income), 322, 337, 
340-342 
mean education, 322-332, 337 
percentage black, 322, 332, 337-338 
percentage female, 322, 332, 
335-336, 337 
slope coefficient of regression (income 
on education), 322, 332-334, 337 
Imputation (predictor) variable 
age, 315, 316 
class of worker, 315 
education, 315 
hours worked per week, 315 
hours worked per year, 315 
race, 315, 316, 321, 322 
region, 315, 316 
residence in a Standard Metropolitan 
Statistical Area, 315 
sex, 315, 316, 321, 322 
Index of dissimilarity, 320-322 
between five imputations and actual 
code, 321 
defined, 320 
and dissimilarity of population distri- 
bution by sex and race, 321-322 
and net error in classification, 
320-321 
and offsetting classification error, 321 
Induction, 349-350, 352, 366, 379-383, 
402 
and artificial intelligence, 382 
and cognitive psychology, 382, 383 
and philosophy, 382 
Industry 
(and code) imputation, 343 
category changes (1970 to 1980), 
310-311 
defined, 310n 
U.S. census detailed industry codes 
(1970 and 1980), 309-345 
Inhomogeneity, 470 
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See also (Recursive) structural equa- 
tions model: disturbance (error) 
terms of 

Interaction 
age-by-sex-by-year, 19 
hypothesis about, 28 
Intervention, 348, 385 
Interview format, 49-50, 52-55, 56 

using instruction booklet, 52, 53 

variations in degree of structure, 
52-53 

Interviewer training, 38, 55 

Inus (insufficient but nonredundant part 
of an unnecessary but sufficient) 
condition, 355-357, 368, 371, 389, 
397, 401 

as cause, 355-357, 371, 389 

IRT (item response theory) model, 
271-274, 277-280, 284-301 

for ability testing (vs. level of depres- 
sion measurement), 280, 294, 295, 
301 

to assess scale item characteristics, 
273, 283 

to compare item characteristics with 
respondent trait levels, 273, 283 

for estimating trait levels, 272, 273, 
295-299 

one-parameter (Rasch), 278, 301 

three-parameter logistic response 
model, 278n, 280n 

two-parameter (binary) logistic, 271, 
273, 278, 299, 301, 302 

in which item response is a function 
of trait level and up to three pa- 
rameters, 273, 278 

See also Depression (IRT) model 

Isotrophy, 170 
Item calibration, 279, 283, 293 
Item parameter, 273-274, 278-279, 
283, 284-294, 295, 299-300 
vs. respondent parameter, 273-274 
Item response curve, 278-279 
See also Slope; Threshold 
Item response function (as regression of 
item score on ability), 279 
Item slope. See Slope 
Item threshold. See Threshold 


Jackknifed. See Test: Fay’s jackknifed 
chi-square 
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Kepler (and Copernican theory), 417, 
444 


Latent trait, 25-26 
See also Latent-structure model 
Latent-structure model 
and heterogeneity, 25-26 
and voting as a probabilistic re- 
sponse, 25-26 
See also Model: latent-trait 
Latent-variable model. See 
structure model 
Length-biased sampling, 110 
LHC (life history calendar), 37-68 
advantages of, 41-42 
domains of, 38, 40, 41, 42-45, 52 
time units of, 38, 40, 41, 44, 52 
See also Life (course) events 
Life (course) events, 37-68 
incidence of, 37, 39, 60, 61, 65 
sequencing of, 38, 40, 42 
timing of, 37, 39, 42, 44, 60, 61 
See also Data: retrospective life course; 
LHC (life history calendar) 
Logit, 4, 6 
See also Model: (minimum) logit 
(chi-square) regression 


Latent- 


Marginal 
heterogeneity, 171, 179, 181, 187-188 
homogeneity, 175 
Marginals, 20 
Matrix 
as a supremum, 201, 202, 203 
conditional covariance, 200 
contrast, 260, 261, 265-266 
covariance, 315, 328n, 492 
deff, 225, 234, 236, 239-240, 257, 
263 
design, 242-245, 257, 
264-266 
diagonal, 492 
eigenvalue, 225, 227, 232, 234, 236, 
239-240, 244, 245, 250, 257, 262, 
284 
estimated asymptotic covariance, 194 
estimated covariance, 223, 225, 227, 
232, 236, 237, 243-248, 252, 260, 
263, 264 
estimated deff, 250 


260-261, 
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Fisher information, 195, 203 
generalized deff, 232, 236, 239-240, 
244, 248, 250, 260, 262 
Hessian, 194-195, 199-200, 201, 205 
multinomial covariance, 225, 244, 
246, 248 
open neighborhood, 204 
orthogonal polynomial contrast, 260, 
261, 266 
of tetrachoric correlation (with esti- 
mated communalities on the diag- 
onal), 283-284 
unconditional covariance, 200 
Measure 
of association, 169, 171 
of dependence, 165, 166 
Measurement 
degree (level) of trait vs. kind (char- 
acter) of scale items, 271, 272-273, 
283-294, 300 
of depression, 271-307 
of latent traits, 272n 
Measurement bias, 
282-294 
definition, 274-275, 277 
and dimensionality, 276, 280n, 300 
distress, 274-280 
and item response theory (IRT), 
277-280 
and normality assumption, 276, 277n, 
278 
and slope and threshold interaction, 
280n 
and traditional 
proaches, 277 
trait source of, 275 
See also Sex differences in (symptoms 
of) depression 
Measurement error, 357, 383 
Method 
Bayes, 133, 441-442, 490, 491, 492 
BRR (balanced repeated replication), 
217-218, 230, 234, 236, 237 
contingency table analysis, 217 
factor analysis, 419, 421 
Laplace transformation, 
131 
marginal maximum likelihood using 
an EM algorithm, 285 
minimum chi-square, 133 
ML cf. constraint, 414, 416-418 
ML (maximum likelihood), 117, 133, 


271, 272-280, 


psychometric ap- 


Mi, 142, 
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214, 243, 262, 284, 414-415, 416, 
427, 446, 492 
moments, 133 
Monte Carlo (simulation), 107n, 133, 
224, 227, 233 
Neyman-Pearson, 442 
for recalibration of census data codes, 
309-345 
regression, 487-488 
sampling properties of, 490, 491 
stepwise regression, 486 
TETRAD (as estimation, not hy- 
pothesis discovery), 490-493 
See also Constraint analysis strategy; 
Factor analysis; Multiple-imputa- 
tion theory; Research design; Test: 
Rao-Scott (approach) 
Michigan Survey Research Center, 37, 
55 
Missing data. See Data: missing 
Mixture model, 105, 116-129, 131, 
133-134 
baseline (exponential), 117, 126, 127 
gamma and exponential, 107n, 
112-116, 119, 125, 132-134 
gamma family, 112-116, 130 
two exponentials, 112-116, 131-132 
MLE. See Estimator: MLE (maximum 
likelihood); Method: ML (Maxi- 
mum likelihood) 
Mobility (process) 
geographic, 106, 107 
intercounty or interstate migration, 
106, 107, 110, 111 
migration rate, 113 
residential, 105-135 
Model 
acyclic (standardized), 418, 423 
age-period, 21 
age-period-cohort, 12, 15, 21, 31 
age-year-cohort, 11-14 
ARIMA, 391 
association (log-multiplicative), 264 
autoregressive, 391 
of bounded neighborhoods (Schell- 
ing), 71-72, 77, 87n 
causal (vs. measurement or theoreti- 
cal), 419 
for cohort analysis, 1 
of collective behavior, 69, 70, 87n 
competing risks, 151 
of “complete symmetry,” 182 
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conditional dichotomous logistic, 315 

conditional independence, 253-262, 
265 

“constant effect” (e.g., ALICE), 468 

Cox’s proportional hazards, 124n, 
125 

deterministic linear differential equa- 
tion, 140 

difference equation, 141, 161 

difference-equation, 87 

discrete state space, 151 

discrete state space failure time pro- 
cesses, 141 

discrete time logit, 141 

of diversity, 69-104 

duration-dependent, 106, 116-124, 
130 

duration-dependent (hazard rate) res- 
idential mobility rates, 105, 106, 
109-116 

equiprobability, 175, 176, 180 

exponential (baseline mixture), 109- 
110, 117, 134 

factor analysis, 388 

family of alternative statistical mod- 
els, 492-493 

general log-linear, 224, 231, 241-262 

generalized linear, 264 

genetics, 193 

Guttman, 273 

hazard rate, 137—164 

hierarchical, 175, 288, 337 

hierarchical log-linear, 253, 263 

homogeneous association, 175 

independence, 250, 251, 254 

of independence, 182 

latent variable, 413, 416, 419 

latent variable multiple indicator, 422 

latent-class, 193, 194, 204, 209 

latent-structure, 25 

latent-trait, 1, 25-26 

for learning to vote, 31 

linear, 388, 418-429 

log-bilinear, 172 

logistic Rasch, 26 

logistic regression, 309, 316, 318, 
328n, 343 

logit (logistic regression), 264 

log-linear, xv, 27, 172, 193, 194-205, 
213, 214, 215, 230, 255, 264 

log-linear column-effects, 249-252, 
261-262, 266 
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longitudinal measurement, 427 

(minimum) logit (chi-square) regres- 
sion, 4, 6 

missing data, 193 

mover-stayer, 105, 113 

(multiwave) contingency table, 
165-192 

of mutual independence, 175 

nested, 178, 289 

nested jog-linear, 247-248, 251, 260 

nonadditive, 490 

nonsaturated, 265 

no-three-factor-interaction, 254, 
260-262, 266 

one-factor, 436 

ordinal log-linear, 231 

(ordinary) discrete state space hazard 
rate, 144 

ordinary least squares (regression), 
215, 244 

partial association, 173 

path (analysis), 388, 401, 415, 473 

Poisson, 109 

polytomous logistic, 315 

probability, 138, 139, 142-146, 161 

psychometric, 419 

quasi-independence, 182 

quasi-symmetry, 165 

quasi-uniform association, 189 

Rasch, 26—29 

Rasch (one-parameter), 273, 278n, 
301, 302n 

Rasch-type, xvi 

regression, 388, 430-438 

regression (linear or nonlinear), 139, 
146 

renewal, 106-107, 111, 124-127, 131, 
132 

saturated, 243, 245, 246, 265 

saturated log-linear, 253 

scientific, 22-31 

scientific vs. statistical, 23 

skeletal, 423-427 

still unsaturated, 249, 258 

stochastic process, 388 

structural equation, 388, 414, 429 

structural vs. statistical, 21 

superpopulation, 241 

symmetric association, 165 

symmetric partial-association, 182, 
189, 190 
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threshold, 69-104 
total quasi independence (TQJ), 181 
total quasi symmetry (TQS), 181 
two-variable latent-class, 196, 209 
uniform association, 189 
See also Causal model; Contingency 
table model; Depression (IRT) 
model; Deterministic linear sys- 
tem; Encouragement design; Haz- 
ard rate (model); IRT (item re- 
sponse theory) model; Mixture 
model; Path analysis; (Recur- 
sive) structural equations model; 
Rubin’s model 
Model application 
to straight-line tolerance distribu- 
tions, 77-81, 82-86 
Model assumption 
conditional independence, 474, 481- 
482 
for constraint analysis strategy, 418- 
419 
Fisher’s null hypothesis, 477 
of functional dependence (and statis- 
tical independence), 418, 419 
independence (justified by random- 
ization), 472, 486 
linearity, 413, 418, 434, 454, 456, 
457, 469 
local independence, 26, 28, 29, 198 
local nonindependence, 29 
and minor change in, 490 
nonadditivity, 473 
nonlinearity, 473 
plausibility of, 490 
unit homogeneity, 477 
Model characteristics 
heterogeneity, 24-27, 28-29 
parsimonious, 22—23 
Model estimation 
of a continuous state space hazard 
rate process, 137-164 
Model identification, 492-493 
Model specification, 411, 412-418 
of a continuous state space hazard 
rate process, 137-164 
and elaboration of initial model 
(using MLE), 414-415, 417 
and experimental controls, 414 
and initial (partial) model, 412, 413, 
417, 418, 422 
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and localization of error, 417 

socioeconomic status new value, 
159-160 

of transition rate, 139 

in two (simple) steps, 141 

using LISREL, 414-416 

via prior knowledge (well-justified 
theory), 412, 414 

vs. alternative initial models, 412—413 

See also TETRAD program 

Multiple causation, 355, 385, 389 

and disjunctive plurality of causes, 
355 

and probabilistic regularities (be- 
tween cause and effect), 356-358 

vs. single causation (as rare), 354, 
390 

See also Conjunction 

Multiple-imputation theory, 309-345 

and missing data (Rubin method us- 
ing a single imputation), 314 

of the PUMS, 328n 

with replications (five) combined, 
310, 315-344 

uncertainty and error due to imputa- 
tion (cf. sampling error), 310, 
318-319, 329 

See also Imputation error; Imputation 
(predictor) variable 


Newton (and Principia), 443 
Newton-Raphson algorithm, 193-211 

conventional, 194, 209 

initial values of, 201-210 

modified, 194, 200, 205-209 
Newton-Raphson algorithm properties 

convergence, 193, 194, 199, 200, 201, 

202, 206, 209, 210 

saddle point, 209 

stability, 194, 195, 205, 208, 209, 210 
Notation 

abuse of, 461 

as an issue, 451 

explicit, 461 

history of, 462 

probability, 478 

standard, 462 

subscript, 461, 476 
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Occupation 
category 
310-311 
defined, 310n 
U.S. census detailed industry codes 
(1970 and 1980), 309-345 
Odds. See Turnout rate (as odds on 
voting) 
Odds ratio, 169, 170, 171 
diagonal, 170 
local, 170 
nonredundant, 169 
nonredundant local, 170 
One-to-one correspondence between 
row and column categories. See 
Contingency table: one-to-one cor- 
respondence between row and col- 
umn categories 
Ontology (what-question of causality), 
348, 350-365 
See also Causal criteria; Causal type 
OPEC, 432 
Opinion 
cf. expressed opinion, 99 
distribution of, 73 
expressed by Christian Democratic 
Party (cf. Socialist Party), 72-73 
expression of (vs. actual), 72, 73, 74, 
86, 99-100 
perception of, 72 
previously expressed, 69, 73 
sensitivity to, 73 
stability of, 74 
See also Public opinion 


changes (1960-1980), 


Parameter 
age, 3-22, 24, 26, 27, 28, 31 
association, 12, 13, 28 
cohort (-effect), 11-22, 23, 24, 27 
dependence, 184 
education, 8, 10, 24, 32 
eligibility, 16 
error, 12, 14, 20 
marginal shift, 171 
nuisance, 11-12, 13, 20 
period, 12, 21 
phalanx, 11-22 
sex, 6-10, 17-19, 24 








3urvey organization, 3-6 
transfer, 30 
voter vs. nonvoter, 3, 5, 11 
year, 3, 4, 11-14, 20-21, 27, 31 
See also Effect; Variable 
Parameterization, 165, 166-1657, 
169-178, 180-184, 188-190 
equality constraints, 173 
Path analysis, 276, 449-451, 454, 
456-458, 466, 472, 473 
and causa! ordering, 456-458, 460 
and conditional expectation, 456, 458, 
469 
empirical path diagram, 457, 468, 
469, 470, 474 
estimated path coefficients, 469 
and its generalization (structural 
equations model), 472 
path coefficients (i.e., linear regres- 
sion coefficients) as direct effects, 
454, 457, 469 
path diagram, 455-457, 467, 470, 
474 
and regression functions, 456, 458, 
460 
regression method of, 470 
vs. deterministic linear systems, 
455-456 
Phalanx. See Parameter: phalanx 
Plato, 363 
Pluralistic ignorance, 69, 72, 103 
See also Theory: of a “spiral of si- 
lence” 
Population, 440-441 
as large (or infinite), 451, 462 
of units, 475, 480 
vs. sample estimates of population, 
451 
See also Sample (population) 
Prediction, 348, 391 
nonstatistical, 438 
Preference for integration, 83n, 86, 87n, 
88, 90, 92, 95, 99, 100, 102 
upper (integration) threshold, 96, 99 
Preference for segregation, 93, 100 
See also Threshold: lower (segrega- 
tion) 
Preference measurement 
in Omaha (phone survey), 100-102 
Probability 
of a specific destination (state), 139, 
141 
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of a transition, 139, 150 
density of a specific destination (given 
a tran’. on), 139, 150, 152, 153, 
156, 1.- 59, 160 
ex post vs. ex ante, 487 
Probability (as proportions), 463, 478 
Process 
continuous state space, 139, 140n 
continuous state space failure time, 
137, 138, 139, 140, 141, 143, 146, 
147, 149, 161 
continuous time, 139 
counting, 145n 
diffusion, 139, 140, 148 
discrete state space, 139, 140n, 148, 
150 
discrete state space failure time, 139, 
141, 147, 148 
failure time (or jump), 140 
history of the, 106, 110, 143, 144, 
145n, 146, 147 
Poisson, 140n, 149n, 156 
renewal, 105-106, 107n, 109-110, 
114, 129-130, 132 
and sample paths, 139-140 
sequential decision-making, 151 
stochastic, 137, 138 
time origin of the, 109, 115-116, 131 
underlying (density of the) renewal, 
113, 129-130 
See also Social process 
Process comparison 
continuous state space failure time vs. 
diffusion, 140, 141-142, 148, 161 
continuous vs. discrete state space 
failure time, 139, 161 
continuous vs. discrete time state 
space, 139, 141-142 
diffusion vs. failure time, 139 
Processes that generate data, 25, 28, 29 
behavioral, 25, 28, 29 
observational (i.e., data collection), 
25 
Program (software) 
BILOG, 271n, 284, 289, 306 
BMDP, 214 
CPLX (Fay’s), 224, 263 
EQS, 427, 429, 446-447 
GAUSS, 215, 262-263 
GLIM, 177, 184, 214 
graphics (Systat, Inc.), 271n 
LISCOMP, 277n, 306 
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LISREL, 414-416, 429, 447 
LISREL 6, 277n 
LOGLINEAR, 214, 247, 252 
MINITAB, 214 
PC CARP, 263 
PC-CPLX, 263 
PC-RSPLX, 263 
PRIM-9 (Stanford Linear Accelera- 
tor Center), 372 
public domain, 263 
RSPLX, 263 
SAS, 214, 263 
SPSS", 213n, 214, 217, 247, 251-252, 
263 
SYSTAT BASIC, 425 
See also TETRAD program 
Proxy respondent, 3-4, 8, 12, 15, 33 
sex differences in, 8 
See also Respondent report: by proxy 
vs. self-report 
PSU. See Sample: PSU (primary sam- 
pling unit) 
Psychiatric symptom. See Symptom 
Psychological distress. See Study: of 
psychological distress 
Public opinion, 69, 72, 74, 82, 98, 103 
distribution of, 72 
expressed, 73 
perception of, 72-73 
research, 72 
See also Opinion 


Questionnaire, 53-55, 56, 58, 61n, 63n 
mailed, 65-66 
See also Research design: instrument 
design 


Rao-Scott theory. See Test: Rao-Scott 
(approach) 
Rasch model. See Model: Rasch 
Realization 
of the process (hypothetical), 143 
of variables, 142 
(Recursive) structural equations model, 


449-451, 
471-474 
causal interpretation of, 459 
and conditional expectations, 459 
disturbance (error) terms of, 458-460, 
470 
as generalization of path analysis, 472 


454, 458-460, 466, 
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i.e., simultaneous equations model, 
458 
reduced form of the system, 472, 488 
vs. deterministic linear systems, 456 
Reference group, 70 
Reliability, 278, 280 
Report 
retrospective, 38, 39 
Research design, 2, 33, 38, 67, 350, 
395 
analysis plan (for assessing sex bias in 
depression data), 283 
of Canadian Class Structure Survey 
(1982-83), 213n, 216-217 
complex sample survey, 213-269 
with complex sample (using cluster- 
ing), xv 
with complex sample (using Rao- 
Scott adjustment), xv 
continuous registration technique, 38 
of CPS pseudo-panel study, 11-14, 
33 
critique of, 32 
cross-sectional survey, 39 
experiment (with randomization), 
348, 361, 370-371, 385, 386-387, 
398, 400 
experimental, 449-452, 462 
and explanation of processes, 32 
instrument design, 42-45, 50-52, 53 
modelling causal relations using sys- 
tems of equations, 371-372, 388, 
401 
multi-stage stratified cluster sam- 
pling, 218 
multiwave panel, 39 
natural experiment, 370-371, 387- 
388, 400 
non-experimental (observational), 
348, 385, 387-388, 395, 398, 402 
observational, 449-452, 474, 481- 
482 
panel (study), xvi, 15-16, 20, 38, 39 
panel study vs. cross-sectional survey, 
1, 22-23 
pseudo-panel, 1, 11-14, 15-16, 19, 
21, 33 
pseudo-panel vs. “true” panel, 12, 33 
quasi-experiment (with interrupted 
time-series), 370-371, 387 
quasi-experiment (without random- 
ization), 387 
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quasi-experimental (e.g., encourage- 
ment design), 449-450, 452 

quasi-experimental (nonequivalent 
groups with before-and-after mea- 
surement), 387 

quasi-experimental (without rando- 
mization), xv—xvi 

and sample design, xv 

and the scientific method, 23 


self-weighting (equal sample weights), 


222-223 
SRS (simple random 
214-215, 219, 221 
suitable for theory testing, 1 
of survey questionnaire vs. “general- 
purpose” models, xv 
tw«-stage cluster sampling, 263 
two-wave panel, 11, 16, 23 
using clustering, 213, 214, 215, 
218-219, 223, 239, 264 
using multistage, 213, 214, 264 
using stratification, 213, 


sampling), 


214, 


218-219, 264 
See also Encouragement design 
Research organization 
Canadian Facts, 213n, 216, 217 
Carleton University (Department of 


Sociology and Anthropology), 216 

Census Bureau/Social Science Re- 
search Council Subcomittee on 
Comparability of Occupation 
Measurement (1983), 314 

Decision Analysis Laboratory, 213n 

Labor Force Branch of the Census 
Bureau, 317 

National Institute on Aging, 347n 

National Science Foundation, 314n 

Natural Ontario Research Leader- 
ship Fund, 213n 

Science and Engineering Research 
Council of Canada, 213n 

Social Science and Humanities Re- 
search Council of Canada, 216 

Social Science Data Archives, 
Carleton University, 217 

Statistics Canada, 217, 260 

U.S. Census Bureau, 310-311, 312, 
314 

UCLA Social Sciences Computing 
Facility, 309n 

Residential mobility, 105-135 
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covariates, 105, 129, 130 
multiple (residential) moves, 106 
risk of, 106, 111, 115, 126 
Residential mobility rate, 114, 116-129, 
132 
age-dependent, 106 
aggregate, 113 
constant, 113, 129 
duration-dependent, 106, 107n, 119, 
129-130 
duration-specific, 130 
nonmonotonic, 130 
time-dependent, 106 
Residential segregation, 69, 71-72, 74, 
77-81, 86, 95, 100, 102 
Residential tipping, 69, 71 
See also Empirical application: resi- 
dential segregation 
Residuals. See Analysis: residual; Esti- 
mate: of standardized residuals; 
Standardized residuals 
Respondent recall, 38, 39, 41, 50, 52, 
61-66 
Respondent report, 2—6, 11, 12, 14, 15, 
21 
of crying, 293, 296 
of having voted (current), 2-6, 11, 
12, 14, 15 
of having voted (retrospective), 2-6, 
11, 12, 14, 21 
by proxy vs. self-report, 3, 8 
of symptom, 284-285, 293 
of symptom (cf. answering question 
correctly), 280 
of symptom, attitude, or behavior, 
280 
validity of, 99 
See also Symptom 
Response categories: DK (don’t know) 
and NR (not reported), 3, 5, 12, 
14, 33 
as (excluded) missing data (SRC 
study), 3, 5 
as nonvoters (CPS study), 3, 6, 12 
Retrospective turnout, 13, 33 
See also Current turnout; Respondent 
report: of having voted (retrospec- 
tive) 
Revealed preference, 99 
and censoring, 99 
and lags, 99 
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measurement of, 99, 99-100 
in Omaha (1984) phone survey, 
100-102 
Risk factors. See Health status: risk fac- 
tors 
Rubin’s model, 449-452, 458, 459, 460, 
462, 464-465, 466, 472, 473, 474, 
475-482 
ACE vs. FACE, 478-482 
BIAS, 486-487 
BIAS (and “counterfactual condi- 
tional expectation”), 480 
and causal inference, 465 
causes (undefined) vs. causal effect, 
476 
C-FACE (covariate-adjusted FACE), 
481-482 
and conditional expectation, 481 
covariates (as attributes), 480-481 
independence (and randomization), 
479-480 
independence (vs. conditional inde- 
pendence) assumption, 481-482 
and measurement of effects (vs. iden- 
tification) of causes, 451, 475 
observational studies (and causal ef- 
fect measurement), 481—482 
primitives (as undefined terms), 475 
for (randomized) experiments and 
observational studies, 460, 475-482 
and strong ignorability, 481-482 
as the experimental model, 449 
and unit homogeneity, 457, 477 
and unit-level causal effects, 473 
Ruling out alternative explanations, 
349, 350, 368-369, 385-393, 395, 
400, 402, 428, 445 
and experimental control, 386-387 
and internal validity, 386 
“net strength” vs. “gross strength,” 
386 
by “partialling out,” 388, 389-390 
See also Multiple causation; Search 
for alternative explanations 


Sample, 440-441 
of (900) 23-year-olds, 37, 42 
of Canadian economically active 
adults, 216 
census enumeration areas (EA), 216 
cluster, 219, 280, 288 
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cluster vs. random, 327 
DCS (Double-Coded Sample) 1970, 
314-315, 317-318, 323, 327-343 
domain (subset) of, 216, 221-223, 
225, 228, 231, 235, 238, 241, 255 
Norwegian men (born 1921, 1931, 
and 1941), 158 
pseudo half-sample, 217, 236 
PSU (primary sampling unit), 224, 
243 
PUMS (public-use microdata sam- 
ple), 107, 108 
replicate (subsample), 216, 224, 226, 
264 
stratified cluster, 218 
from U.S. census (1970) labor force, 
309, 310, 315 
Urbanized Area of Chicago (1972), 
272, 280-281 
Sample bias, 8 
See also Data error structure: bias 
Sample (population) 
cross-section, 1 
male vs. female, 22 
poststratified Gallup, 8 
vs. black and “other,” 6 
white only, 1, 6, 7 
Sampling 
poststratification, 217, 234, 236, 239, 
252 
PPS (probability proportional to size) 
with replacement, 236 
stratified random, 225 
two-stage, 225 
See also SRS (simple random sam- 
pling) 
Scale 
CES-D (Center for Epidemiological 
Studies depression scale), 276, 
283n, 307 
Guttman, 272-273 
HSCL (Hopkins Symptom Checklist), 
272, 281-282 
IRT (item response theory), 272-273 
Langer Index of Men«al Illness, 276 
PERI (Psychiatric Evaluation Re- 
search Interview) Depression Scale, 
281n 
Thurstone (as scaled by judges), 
272-273 
See also Depression scale item 
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Scaling 
and distance and order properties, 
273 
of object (item, e.g., symptom), 271, 
272-273, 283, 283-294 
of subject (i.e., respondent), 271, 
272-273, 283, 294-299 
traditional (true-score) psychometric 
method, 273, 277 
Scientific method, 23 
Scientific mode}, 2, 22-31 
and heterogeneity, 24-25 
and latent structure, 25 
and processes that generate data, 25, 
28, 29 
and voting as a probabilistic re- 
sponse, 24-25 
vs. data collection processes, 25 
vs. statistical model, 1-2, 23 
Score (scale value of items), 272-274, 
282-283, 294-300 
cf. other depression scores, 283 
distribution of, 294, 297 
raw (symptom), 294-300 
scale value of item vs. scale value of 
respondent, 273-274 
zero (from distribution of a rare trait), 
276-277, 282, 295 
See also Trait score (individual latent 
value) 
Search for alternative explanations, 417, 
446 
and conservatism, 444 
of data, 444-445 
by Newton, 443 
via systematic search (using prior 
knowledge), 414, 443, 445 
See also Model specification; 
TETRAD program 
Sex differences 
in age parameters, 17-19, 28 
in “history,” 19, 28 
patterns of, 31 
in political socialization, 17 
Sex differences in (symptoms of) de- 
pression, 273-300, 302-303 
and acquiescence, 275 
and crying, 276, 286-287, 290-293, 
296, 302 
crying vs. self-report of crying (by 
males), 293, 296 
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and expressiveness, 274-275 
and need for approval, 275 
and perceived trait desirability (or 
social desirability of trait), 275 
and prevalence (vs. severity) of 
symptoms, 299 
and severity of symptoms, 297-300 
and transient mood, 299 
and yeasaying/naysaying, 275, 
2280n 
See also Measurement bias 
Simplex, 374, 375 
SIPP. See Study: SIPP (Survey of In- 
come and Program Participation) 
Slope, 278-279, 280, 282, 285-287, 
293, 294, 299n, 301 
definition of, 278 
as discrimination, 278-279 
heterogeneous vs. homogeneous, 302 
and reliability, 278 
as weights, 294 
Social process 
earnings history, 138 
of intragenerational mobility, 161 
macrosocial and aggregate, 140, 
162 
microlevel, 137, 138, 140, 162 
socioeconomic status, 138 
See also Process 
Socioeconomic status (attainment) 
as a dependent variable, 137, 138, 
158 
and duration (since last upward shift), 
158, 159, 160, 161 
and education, 158, 159, 160 
and labor force experience, 158, 159, 
160 
measure of, 158 
and mode! specification, 159-160 
and occupation, 158, 159, 160, 161 
and previous (or highest) socioeco- 
nomic status, 158, 159, 160 
and sector (private or public), 158, 
159, 160 
size vs. duration of change, 161 
Spearman school, 416, 417, 421-422 
“Spiral of silence.” See Theory: of a 
“spiral of silence” 
SRC (Survey Research Center), 3-5 
“counts,” 4 
SRS (simple random sampling), 214- 
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215, 218-219, 221, 225, 228-229, 
230, 238, 239-240, 246 

variance, 219-220 

without replacement, 225 

See also Research design: SRS (simple 
random design); Sampling: simple 
random (SRS) 

Standardized residuals, 228-229, 233, 
234, 235, 238-240, 247, 262 

Statistic. See Test (statistic) 

Statistical inference, xv, 1, 23-25, 27, 
32, 33, 105, 119, 215, 218, 220, 
240, 241 

about changes in industry or occupa- 
tion characteristics, 313 
design-based inference, 241 
and log-linear model of imputed data, 
337, 342 
Statistical model, 1-2, 8-23, 27, 29 
for 2 X 2 panel tables, 22 
cross-sectional turnout rates, 22 
for data reduction, 32 
vs. (explanatory) “structural” model, 
21, 32 
vs. scientific model, 1-2, 23 
Statistical theory, 490-491 
a theory of planning, 491 
foundations of, 491 
vs. TETRAD, 490 

Statistisk Sentralbyra, 158n, 164 

Straight-line tolerance distribution. See 
Model application: to straight-line 
distributions 

Structural equations model. See (Recur- 
sive) structural equations model 

Structure 

of association, 169, 172, 173 

of dependence, 182, 184, 190 

of “symmetrical” association, 180 

Study 

1974 General Social Survey (NORC), 
167, 178 

1977 General Social Survey (NORC), 
169 

1980 General Social Survey (NORC), 
167-169, 177-180 

1983 Baltimore survey, 41, 67 

of 50 NYC heroin addicts (25-year 
follow-up), 396 

of bias in psychiatric symptom re- 
ports, 275 
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British Household Survey (1980), 239 

CCSS (Canadian Class Structure 
Survey 1982-83), 213, 215, 
216-218, 224, 226, 228-230, 
233-235, 236, 239, 255-258, 263, 
264 

CHS (Canada Health Survey 1978- 
79), 213, 215, 218, 236, 248-252, 
258-262, 263, 264 

cohort vs. cross—section, 10 

comparison of occupation data (1820 
to 1900) by U.S. Census Bureau 
1904, 312 

cross-sectional, 39 

of depression, 274, 300, 301 

Detroit Child Care Study, 40-41, 
68 


of etiology of diabetes (PRIM-9), 
372 

of fertility behavior, 42 

of Glenn and Grimes, 8-11 

of group differences (in subjective 
trait), 271, 272, 276, 294 

Head Start, 439 

Institute of Applied Social Research 
(Oslo), 157-161 

intergenerational (occupational) mo- 
bility, 166, 178 

intragenerational (occupational) mo- 
bility, 142, 152, 155-157 

Labour Force Survey (1983), 217 

of life histories in Monterrey, Mexico, 
40, 67 

of life histories of 1969 national U.S. 
sample, 40, 67 

of migration in Thailand, Egypt. and 
Colombia, 52, 67 

National Longitudinal Survey of 
Youth, 111 

Norwegian Life History Study for 
Men, 138, 157-161 

of occupation comparability (1870 to 
1940), 312 

of occupational distribution by sex 
(1900 to 1950), 312 

panel, 11, 12, 38-39 

Panel Study of Income Dynamics 
(1968), 111, 132n 

of psychological distress, 273-280 

of racial differences in life course 
events, 40, 67 
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residential mobility in developing 
countries, 111 

retrospective, 11, 39 

Rhode Island study (of residential 
mobility), 111 

SIPP (Survey of Income and Pro- 
gram Participation), 106, 107, 111 

of social change, 310, 313, 343 

of Soviet emigres, 41, 67 

SRC vote-validation (1976, 1980, and 
1984), 3 

student peer popularity and disposi- 
tion for academic achievement, 412 

of subjective phenomenon, 271, 274, 
390 

TETRAD simulation, 424—427, 436 

time-use, 40 

of timing of depression spells, 41, 68 

U.S. census (1980), 105-109, 111, 
114-130 

unemployment duration, 155 

using LHC (life history calendar) 
technique, 40-41 

See also Data 

Supremum. See Matrix: as a supremum 

Survey organization 

CPS (Current Population Survey), 
3-6 

SRC (Survey Research Center), 3-6 

Survey question 

a report about having voted, 2-3, 14 

a retrospective report about having 
voted, 2-3, 5, 12, 14, 28 

about interest in sex, 284n 

about residential mobility, 107 

on symptoms of depression, 276 

symptoms experienced last week, 281, 
302 

See also Respondent report 

Symptom, 276, 280, 281n, 282, 
284-285, 293-303 

clustering of, 277 

crying, 276, 280n 

raw symptom (score), 294-301 

See also Depression scale item param- 
eter 
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Test 


eigenvalue, 81 
for stability, 76 


Test (statistic) 


of absolute fit, 289 

adjusted between-imputation vari- 
ance, 326-331 

of association, 214, 215, 226, 230, 
264 

asymptotic standard error, 179, 180, 
185, 186, 188 

between-imputation variance, 319, 
325-338 

binomial, 219 

of causality (Weiner-Granger), 391 

central chi square, 204 

chi-square, 17, 415, 416, 429, 430, 
434, 437, 440, 446 

complete data 1’, 339 

of conditional independence, 255- 
258, 264 

conditional likelihocd ratio, 179 

confidence interval, 107n, 194, 318 

correlation coefficient, 218 

correlation (comparison), 415 

cross-product ratio, 28 

effect parameter, 337, 342 

and error terms, 419, 420, 425, 427, 
430 

expected SE, 326-338 

F, 339-342 

Fay’s jackknifed chi-square, 224, 237, 
263, 264 

F-based version of Wald test, 224, 
230, 233, 238, 246 

G? (likelihood ratio chi-square ap- 
proximation), 284n, 285-290, 293, 
294 

goodness-of-fit, 15, 22, 128, 213, 215, 
218-230, 232, 236, 238, 239, 241, 
244, 250, 264, 285, 288-290, 391, 
392, 393, 490 

goodness-of-fit chi square, 177, 184, 
186 

goodness-of fit Wald, 245 

of group differences (Mislevy), 271n 

of homogeneity, 213, 230-231, 
233-235, 236, 239, 244, 264 


Taylor expansion, 207 
Taylor’s theorem, 203 


of homogeneity of proportions, 215, 
228-229, 230-235, 241 
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of hypothesis (asymptotic), 422 

and identifiability, 392 

of independence, 213, 230-231, 
235-240, 241, 244, 263 

index of agreement, 169 

intracluster correlation coefficient 
(measure of cluster homogeneity), 
220, 223 

K-category goodness-of-fit, 220-223 

L? (adjusted likelihood ratio chi- 
square), 339-342 

large-sample chi-square, 214 

likelihood ratio, 117, 126n, 160n, 222, 
226, 227, 248 

likelihood ratio (chi square), 177, 178, 
179, 184-185, 186 

likelihood ratio chi-square, 15 

local cross-product ratio, 171 

log cross-product ratio, 22 

logit chi-square (residual sum of 
squares), 4, 6-7 

log-odds ratio, 21 

marginal homogeneity, 169 

mean, 276-277, 279, 282, 285, 288n, 
294-300, 302, 318, 325-337, 342, 
487 

mean duration of stay, 125-130 

mean length of completed intervals, 
106 

mean length of open-ended intervals, 
106 & 

mean waiting time, 107n, 112, 
118-1199)24, 125, 134 

measure of clt&apiness, 372 

multinomial lilg\thood ratio, 244 

nonstatistical, 427, 429 

norm, 203 + 2 

and observational e@uivalence, 392 

on two-way tables, 226, 230-240 

Pearson’s chi-square, 214, 221, 222, 
224-226, 231, 235, Mag, 239, 244, 
248, 249, 250, 256, 262 

power, 281 

proportion, 322, 332, 335-338, 
342-343 

Rao-Scott (approach), 215, 224-228, 
231, 236-238, 244-245, 246-243, 
250-251, 252, 256-257, 259-260, 
262, 263-264 

Rao-Scott nearly conservative correc- 


tion, 251, 262 

regression coefficient, 218 

SE (standard error), 4, 6, 16, 33, 133, 
160, 219, 246-247, 249, 251-252, 
286, 287, 291, 314, 318, 326-331, 
343 

Spearman rank-order correlation co- 
efficient, 291, 293n 

standard deviation, 282, 294-300, 
302 

standard error of means, 324—338 

standard multinomial-based chi- 
square, 213, 264 

subclass (ratio) mean, 218 

t (difference of two means), 324, 329, 
343 

total standard error (imputation plus 
sampling), 318-319, 332-335 

total (within plus between-imputa- 
tion) variance, 328n 

trimmed standard deviation, 372 

for unidimensionality, 284 

for vanishing tetrad differences, 
417-418, 428 

variance, 276-277, 285, 288n, 295, 
318-320, 326-338, 419, 420, 422, 
487 

Wald, 223-224, 227, 230, 233, 235, 
238, 239, 245-246, 248, 250-251, 
257, 260, 264 

within-imputation sampling vari- 
ance, 319, 325-338 

See also Index of dissimilarity; Odds 
ratio 


TETRAD program, 411-448 


alternative initial model specification 
(using prior knowledge), 427, 428, 
429, 432 

and Discovering Causal Structure: Arti- 
ficial Intelligence, Philosophy of Science 
and Statistical Modeling, 411 

elaboration of initial model, 418, 425, 
428, 429, 446 

initial model specification (using a 
graph of proposed causal relations), 
427, 428 

method of estimation (vs. tool for 
criticism and revision), 490-493 

model generation, 438-441 

power of, 423-427, 429, 438 
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purpose: exploration not estimation., 
427 
TETRAD project, 418-429 
and TETRAD-aided search, 428- 
429, 430 
Theory 
of a “spiral of silence,” 72 
of addiction (metabolic vs. psycho- 
logical), 395, 397, 400 
of backward recurrence time (in re- 
newal processes), 105, 106 
Bayesian (probability), 315, 382 
as central scientific task, 2 
and consilience, 380n 
construction, 29, 446 
of criticism, 491 
decision, 359, 382 
development (in natural science), 443 
electrodynamics and statistical me- 
chanics, 359 
evolutionary, 356, 370, 384 
focused, 490 
of intragenerational status attain- 
ment, 158 
micromediational (ahistorical instan- 
taneous, as in physical science), 360 
ML (maximum likelihood), 147 
physicochemical, 362 
of power-dependence relations, 380- 
381 
of probabilistic causality, 357-358 
psychological (of Spearman), 421 
and quantum mechanics (in physics), 
357 
renewal, 106, 129 
of social processes, 2 
of structural equations model, 472 
See also Item response theory (IRT) 
model; Miultiple-imputation the- 
ory; Statistical theory 
Third World, 430, 432-433 
Threshold, 73-74, 82-83, 85, 87-89, 
95-96, 99, 278-279, 280, 282, 284, 
285-287, 290-292, 293, 295, 299n, 
30i 
bias, 293 
and decision reversal, 86-87 
definition of, 73, 278 
as difficulty, 278-279 
distribution of, 74 
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diversity-type, 74 
and lag behavior, 99 
lower (segregation), 87-89, 93-96, 
100 
measurement of. 99-103 
point of curve inflection of item re- 
sponse curve, 278 
range of item, 297, 300, 302 
upper (integration), 87-89, 93-96, 
See also Residential tipping; Toler- 
ance ratio 
Threshold model 
change in distribution of sensitivity, 
73 
sensitivity to opinion distribution, 73 
Tolerance ratio, 77n, 78-79, 86 
See also Threshold 
Trait 
defined, 272n 
degree (level) of, 271, 272, 277-280, 
294-300 
distribution of, 272-273, 277, 285, 
288n, 294-300 
distribution of underlying, 278, 285 
distribution vs. score distribution, 294, 
297 
range of (level of), 272-273, 293-300 
Trait score (individual latent values), 
294-300 
See also Score (scale value of items) 
Transition probability, 150 
Transition rate, 138, 139, 141, 144, 148, 
149-150, 151, 153, 155-157 
destination-specific, 138, 139, 141, 
149-150, 153 
instantaneous, 144, 146 
overall, 139, 141, 148, 149-150, 151, 
153, 154, 155-157 
Transition rate decomposition 
destination-specific, 149-150, 
152-153 
overall, 150 
Turnout. See Voter turnout 
Turnout rate (as odds on voting), 15, 
20-23 
age-specific, 4 
logit, 15 
Type I error. See Hypothesis test: Type 
I error (rate) 


151, 
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U.S. Bureau of the Census, In, 7n, 35 
See also CPS (Current Population 
Survey) 


Validity 

construct (consistent across methods), 
384 

external (consistent across localities), 
384 

internal, 386 

See also Consistency; Ruling out alter- 
native explanations 

Variable 

age, 105, 108-109, 115, 117-119, 
126, 127, 239, 258-262 

alienation, 429-431 

anomie, 425-431 

associated fixed, 195 

attitude toward “leading crowd” (at 
first and second interviews), 
196-198 

attitude toward legalized nonthera- 
peutic abortion, 195, 197 

backward recurrence time, 105-135 

binary or polytomous response, 264 

calendar time, 142, 144 

categorical, 107, 215, 231, 255, 264 

causal, 474 

causally relevant, 369 

cause (or treatment), 475, 476 

civil liberties, 432-435 

cohort, 115, 117-124, 133 

conditionally independent, 196, 198 

construction, 42, 45, 58, 60, 66 

continuous, 373 

continuous dependent, 137-164 

covariates, 146, 159 

degree of satisfaction with friendship, 
167-169, 188-190 

degree of satisfaction with hobbies, 
167-169, 188-190 

degree of satisfaction with residence, 
167-169, 188-190 

dependent: voter vs. nonvoter, 3-5, 
11, 28, 30 

dichotomous threshold trigger, 369 

discrete, 215, 221, 277n, 373 

discrete cross-classified, 166, 167, 180 

drug-use, 248-252, 258-262, 266 

dummy, 4, 6, 461 
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duration-of-current-residence, 105, 
108, 109-116 

economic (industrial) development, 
412-413 

education, 116, 126-130, 429-431 

education of husband, 167, 178-180 

education of wife, 167, 178-180 

employment status, 332, 340-342 

employment-class, 228-229, 238- 
240, 255-258 

energy (development), 413, 432-435 

ethnicity, 127 

exogenous, 142, 159, 425 

fixed, 195 

foreign investment, 413, 430, 432- 
435 

GNP, 413 

government sanctions, 432 

homeownership, 105, 109, 118-119, 
122, 124-130 

household type (composition), 108- 
109, 118, 121, 124, 126-128, 130 

identification with “leading crowd,” 
198 

income, 108, 255, 332, 340-342 

latent, 195, 197, 276, 277n, 285, 
412-416, 419, 421, 422-425, 429, 
434, 436, 446, 474, 492 

latent attitude, 197 

latent membership, 197 

latent variable indicator, 419-425, 
430, 434 

layer, 184, i188 

manifest, 195, 198, 276 

marital dissolution, 115-116 

marital status, 108-109, 118-119, 
121, 126-129, 133 

measured, 412, 413, 416, 421-425, 
437 

movers and stayers, 124, 128, 134 

nominal, 241, 265 

observable, 277n, 380, 394, 461, 465, 
492 

observed, 415, 462-463 

observed dependent, 142 

(observed) response, 475, 476 

occupation (category), 108-109, 
118-119, 123-124, 126-130 

ordered (vs. unordered), 167, 169, 
176, 190 
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ordinal, 167, 170, 172, 176, 180, 188, 
215, 241, 248-252, 258, 265-266 
ordinal categorical, 373 


personality (authoritarian-conserva-_ 


tive trait), 436 

political development, 412-413 

political efficacy, 434-435 

political exclusion, 430, 432-435 

political protests, 432 

polytomous, 300 

polytomous random, 195 

population, 432 

poststratifying sex, 239 

potentially observed value of the re- 

_ sponse, 476 

powerlessness, 429-431 

presence of school-aged children, 105, 
108, 118-119, 122, 124, 126-129 

race, 105, 108-109, 118, 120, 
126-129, 276, 281, 315, 316, 321, 
322, 365n, 367 

random, 138, 142, 204, 459 

random time, 142 

response, 214 

row or column, 165, 166, 173, 174n, 
175, 176, 179, 184, 188 

SEI (Duncan’s index), 429-431 

self-perceived membership (at first 
and second interviews), 196-198 

SES, 429-431 

sex, 108-109, 118, 120, 124, 126, 127, 
238-240, 248-252, 255-262, 266, 
274-276, 281, 283-294, 311-312, 
315, 316, 321, 322, 340-342, 365n, 
367 

sex of respondent, 167, 178-180 

socioeconomic status, 429-431 

test score, 461, 463, 464, 467, 469, 
472, 473, 487-488 
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time origin, 109-110, 115-119, 126, 
132 

time-dependent, 156, 158 

unmeasured, 412, 419, 425 

unobservable, 146, 380, 381, 394, 458, 
460, 469, 492 

vs. covariates, 480-481 

year moved in, 107-109 

year of interview, 195 

See also (Causal) indicator; Depen- 
dent (outcome) variable; Effect; 
Imputation (predictor) variable; 
Parameter 


Vector 


of associated fixed variable, 195 
gradient, 194, 199 
nonzero constant, 202 


Voter turnout, xvi 
Voter turnout (in presidential elections), 


1-35 
age patterns of, 1, 4, 8-22, 23 
and aging, 24, 28, 29, 32 
and cohort membership, 24 
current, 2-8 
overestimate, 4 
overreporting, 3-4, 12 
retrospective, 2-8 
sex differences in age patterns, 19 
See also Turnout rate (as odds on 
voting) 


Voting eligibility, 16-17 


and Civil Rights Act of 1970, 16 

and Nineteenth Amendment (of U.S. 
Constitution), 17 

and Twenty-sixth Amendment (of 
US. Constitution), 16 


Waiting-time paradox, 110 





























